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Description 

[0001] The invention relates to a process for forming 
a punch rivet connection. 

[0002] To form a punch rivet connection with which at 
least two parts to be joined can be connected to one 
another by a rivet, it is not necessary for the parts to be 
joined to be pre-punched. It is known that a punch rivet 
connection can be made using a solid rivet or hollow 
rivet, 

[0003] A punch rivet connection is formed with a solid 
rivet by placing the parts to be joined on a die. A holding- 
down device is brought into contact with the parte to be 
joined above the die. The parts to be joined are clamped 
between the holding-down device and the die. The hold- 
ing-down device is hollow in design. The rivet is ar- 
ranged in it. A plunger acts on the rivet so that the plung- 
er punches the rivet through the parts to be joined. The 
rivet punches a hole in the parts to be joined so the pre- 
punching required in conventional riveting processes is 
unnecessary. Once the rivet has penetrated the parts to 
be joined, the holding-down device presses the parts to 
be Joined against the die which comprises a ferrule. The 
force of the holding-down device and the geometry of 
the die result in plastic deformation of the die-side part 
to be joined which flows partially into an annular groove 
in the punch rivet. The solid rivet is not deformed. The 
parts to be joined are reached by the geometry of the 
rivet head and by the die-side connection of the part to 
be joined to the rivet In the annular groove. 
[0004] HydraullcaJly operated joining devices are 
used to form such a punch rivet connection. The plunger 
is actuated by a hydraulic cylinder unit. The cost of pro- 
ducing such joining devices is relatively high. In partic- 
ular, process control for achieving high-quality punch 
rivet connections gives rise to problems. In particular, 
hydraulically operated joining devices are subject to var- 
iations in the force exerted by the plunger owing to 
changes of viscosity. The changes in the viscosity of the 
hydraulic medium are substantially dependent on tem- 
perature. A further drawback of hydraulically operated 
joining devices is that the hydraulic medium, which may 
be oil, has a hydroscopic effect so it is necessary to ex- 
change the hydraulic fluid at predetermined time inter- 
vals. 

[0005] When forming a punch connection with a hol- 
low rivet - the same applies to a semi-hollow rivet - the 
hollow rivet penetrates the plunger-side part to be joined 
and penetrates partially into the die-side part to be 
joined. The die is so designed that the die-side part to 
be joined as well as the rivet are deformed to a closing 
head. An example of a design of a joining device 1or 
forming a punch rivet connection with a hollow rivet is 
known from DE 44 19 065 Al. Hydraulically operating 
joining devices are also used for producing a punch rivet 
connection with a hollow rivet. 
[0006] Such a device and the related punch riveting 
process is known from document WO 94/14554 A. 



[0007] The object ot the present invention is to provide 
a process for forming a punch rivet connection by means 
of which the production costs for carrying out th proc- 
ess can be reduced. A further object of 1he invention is 
. to monitor the formation of a punch rivet connection to 
improve quality assurance. 

[0008] This bject is achieved according to the inven- 
tion by a process having the features of Claim 1. 
[0009] With the process according to the Invention for 
forming a punch rivet connection, it is proposed that a 
plunger and optionally a holding-down device be driven 
via a transmission unit which converts a rotational 
movement of a drive unit into a translation movement of 
the plunger or of the holding-down device. The relatively 
high production costs incurred with known processes 
when the plunger and optionally a holding-down device 
is or are hydraulically operated are avoided when car- 
rying out the process. A further advantage of the proc- 
ess is that relatively good control of the process can be 
achieved by converting the rotational movement of a 
drive unit into a translation movement of the plunger, as 
an electric motor can be used as drive unit. Different 
plunger speeds can also be achieved with the process 
control according to the invention. A further advantage 
of the process is that process control is Independent of 
external influences. For example, whereas the ambient 
temperature is involved in hydraulic actuation of the 
plunger as It affects the hydraulic medium, this influence 
is absent from the process according to the Invention. 
[0010] According to a further advantageous embodi- 
ment of the process, it is proposed that the speed of the 
drive unit be variable. Owing to this feature, the speed 
with which the plunger or the holding-down device acts 
on the parts to be joined or the rivet can be varied. The 
speed of the drive unit can be adjusted as a function of 
the properties of the rivet and/or the properties of the 
parts to be joined. The advantage of the adjustable 
speed of the drive unit also resides in the fact that, for 
example, the plunger and optionally the holding-down 
device is initially moved at high speed to rest on the parts 
to be joined and the plunger and optionally the holding- 
down device is then moved at a lower speed. This has 
the advantage of allowing relatively fast positioning of 
the plunger and the holding-down device. This also af- 
fects the cycle times of a joining device. 
[001 1] According to a further advantageous idea, It is 
proposed that the plunger and optionally the holding- 
down device be movable from a predelerminable rest 
position. The rest position of the plunger and optionally 
of ihe holding-down device is selected as a function of 
the design of the parts to be joined. It the parts to be 
joined are, for example, smooth metal plates, the dis- 
tance between a riveting unit which comprises the 
plunger and the holding-down device and a die can be 
slightly greater than the thickness of the superimposed 
parts to be joined. If a part to be joined has a ridge, as 
viewed in the feed direction of the part to be joined, the 
rest position of the riveting unit Is selected such that the 
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ridge can be guided between the riveting unit and the 
die. Therefore, it is n t necessary for the riveting unit 
always to be moved into its maximum possible end po- 
sition which is defined by maximum spacing between 
the riveting unit and a die. 5 
[0012] According to a further advantageous embodi- 
ment of the process, it is proposed that the process data 
be determined during a punch riveting procedure. 
[0013] in particular, the travel of the plunger and op- 
tionally of the holding-down device is determined during 10 
a punch riveting procedure. The travel of the plunger 
and optionally of the holdlng<lown device is determined 
particularly easily as the stroke of the plunger or holding- 
down device can be determined from the number of ro- 
tations of the drive unit on the basis of the known trans- « 
mission ratios from the rotational movement of the drive 
unit into a translation movement of the plunger or the 
holding-down device. For this purpose, the drive unit 
can be provided with known aids, for example an incre- 
mental disc. It i6 also possible to use a stepping motor so 
as drive unit. 

[0014] The force of the plunger and optionally of the 
holding-down device on the parts 1o be joined is prefer- 
ably determined during a punch riveting procedure. A 
quality statement about the punch rivet connection can 25 
be derived from the trend of the force during the joining 
procedure, as described hereinafter. 
[001 5] According to a further advantageous idea, it is 
. proposed that the power consumption of the drive unit 
be determined during a punch riveting procedure. The so 
power consumption of the drive unit is substantially pro- 
portional to the force of the plunger and optionally of the 
holding-down device on the parts to be joined, so the 
force can be determined directly. Additional gauges are 
not necessarily required to determine the force. The ss 
power consumption can be determined using simple 
components. 

[001 6] In addition to or as an alternative to the deter- 
mination of the power consumption or of the force of the 
plunger, it is proposed that the torque of the drive unit 40 
and/or of the transmission unit be determined during a 
punch riveting procedure. The torque of the drive unit 
and/or of the transmission unit is also proportional to the 
force of the plunger and optionally of the holding-down 
• device on the parts to be joined. A quality statement & 
about the punch riveting procedure or about the punch 
rivet connection can also be obtained from the torque 
trend. 

[0017] According to a further advantageous embodi- 
ment of the process, it is proposed that a force or a char- so 
acterlstic, corresponding to the force, of the plunger and 
optionally of the holding-down device be measured dur- 
ing a joining procedure as a function of the displacement 
of the plunger or of the plunger and the holding-down 
device. This measurement produces an actual trend. 
This actual trend is compared with a desired trend. If 
comparison shows that the determined actual trend de- 
viates from the desired trend by a predetermined limit 
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value in at least one predetermined range, a signal is 
triggered. This process control has the advantage, in 
particular, that it permits qualitative monitoring of the for- 
mation of a punch connection. 

[0016] According to a further advantageous embodi- 
ment of the process it is proposed that the actual trend 
be compared with the desired trend at least in a region 
in which clinching is substantially completed by the force 
of the plunger on a rivet which has come to rest on the 
parts to be joined and a rivet has penetrated into the 
plun ger-side part to be joined. A statement as to wh eth er 
a rivet has been supplied and the rivet has also been 
correctly supplied can be obtained by comparing the ac- 
tual 1orce/displacemen1 trend with the desired trend. 
The term 'correctly supplied' means a supply where the 
rivet rests in the correct position on the part to be Joined. 
It can also be determined from the result of this compar- 
ison whether, for example, an automatic supply of rivets 
is being provided correctly. 

[0019] According to a further preferred embodiment 
of the process, the actual trend is compared with the 
desired trend at least In a region, in which fhe..p$rts to 
be joined have been substantially punched by the force 
of the plunger on a rivet, in particuiar a solid rivet, and 
the holding-down device exerts a force on the plunger- 
side part to be joined. This has the advantage that it is 
possible to check whether the rivet actually penetrated 
the parts to be joined. 

[0020] According to a further advantageous embodi- 
ment of the process, it is proposed that the actual trend 
be compared with the desired trend at least in a region 
in which a rivet, in particular a hollow rivet, substantially 
penetrated the plunger-aide part to be joined owing to 
the force of the plunger and a closing head was formed 
on the rivet. It is thus also possible to check whether the 
parts to be Joined also have a predetermined thickness. 
[0021] According to a further idea, a comparison be- 
tween the actual trend and the desired trend is proposed 
at least in a region in which a closing head Is substan- 
tially formed on the rivet, in particular a hollow rivet, and 
clinching of the rivet takes place. It is thU9 possible to 
check whether the rlvel ends flush with the surface of 
the plunger-side part to be joined. 
[0022] It is also proposed that 8 force of the plunger 
or of the plunger and the holding-down device on the 
parts to be joined or a characteristic corresponding to 
the force be determined from the power consumption. 
The trend of the force as a function of the displacement 
of the plunger or of the plunger and the holding-down 
device can be allocated to specific parameters 6uch a 
thickness of the parts to be Joined, material of the parts 
to be joined, form and material of the punch rivet. Such 
a trend can be used tor controlling a joining device if 
similar parts to be joined are to be connected to one an- 
other by comparable punch rivets. This has the advan- 
tage that the expenditure for determining the most de- 
sirable process parameters for forming a punch rivet can 
be reduced. 
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10023] Further details and advantages of the process 
according to the invention and of the joining d vice are 
described with reierence to a preferred embodiment of 
a joining device illustrated in the drawings, 
[0024] Figure 1 is a schematic vi wof a joining device. 
[0025] Figure 2 is a section through a joining device. 
[0026] Figure 3 is a force/displacement graph of a 
punch riveting procedure with a solid rivet. 
[0027] Figure 4 is a force/displacement graph of a 
punch riveting procedure with a hollow rivet. 
[002B] Figure 1 is a schematic view of the design of a 
Joining device for punch rivets. The joining device has 
an electric motor driven drive unit I.The drive unit 1 is 
connected to a transmission unit 2. A drive shaft of the 
drive unit 1 can be coupled to the transmission unit 2. 
The coupling can preferably be reieasable in design so 
different transmission units 2 can be used. The trans- 
mission unit 2 preferably has at least one gear. This is, 
in particular, a reduction gear. A gear which has at least 
one predetermined reduction ratio is preferred. 
[0029] The transmission unit is connected to a plung- 
er 4 or to the plunger 4 and the holding-down device 5. 
Whether merely the plunger 4 or also the holding-down 
device 5 is connected to the transmission unit 2 depends 
on whether the joining device is used to form a punch 
rivet connection with a solid rivet or a hollow rivet. If the 
joining device is U6ed for forming a punch rivet connec- 
tion by means of a solid rivet, the holding-down device 
5 is also coupled to the transmission unit 2. 
[0030] The plunger 4 or the plunger 4 and the holding- 
down device 5 are connected to the transmission unit 2 
via a epindle drive 3. The spindle drive 3 can also be 
part of, the transmission unit 2 so they form a construc- 
tional unit. The spindle drive 3 is preferably a circulating 
ball spindle drive. 

[0031] The plunger 4 and the holding-down device 5 
are movable in the direction of the arrow shown in Figure 
1 . A die 6 is arranged beneath the plunger 4. Two parts 
to be joined 7, S are arranged schematically on the die 6. 
[0032] The joining device also comprises a control 
unit 9 for controlling the drive unit 1. A monitoring unit 
10 which comprises at least one sensor for detecting 
process data is connected to the control unit 9. A con- 
nection between the monitoring unit and the drive unit 
1, the transmission unit 2 and the spindle drive 3 is 
shown schematically in Figure 1. The drive unit 1 ( the 
monitoring unit 2 and the spindle drive 3 can have cor- 
responding sensors for picking up specific characteris- 
tics, the output signals of which are processed in the 
monitoring unit 10. The monitoring unit 10 can be part 
of the control unit 9, the monitoring unit 1 0 emitting input 
signals as open and closed loop control variables to the 
control unit 9. The sensors can be displacement and 
force transducers which determine the displacement of 
the plunger 4 and the force of the plunger 4 on the parts 
to be joined 7, 8. A sensor which measures the power 
consumption of the electric motor action drive unit 1 can 
also be provided. 
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[0033] A punch rivet is arranged within the holding- 
down device to form a punch rivet connection between 
the parts to be joined 7, B. Th plunger 4 is displaceable 
relative to the holding-down device 5. The plunger 4 ex- 

s . erts a force on a punch rivet by means of which the 
punch rivet connection is obtained. The drive unit 1 is 
set into operation for this purpose. The rotational move- 
ment of the drive unit 1 is converted via a transmission 
unit 2 and, in the embodiment illustrated, the spindle 

10 drive 3 into a translation movement of the plunger 4 and 
the holding-down device 5. 

[0034] Figure 2 is a partial section through a Joining 
device. The joining device has an electric motor operat- 
ed drive unit 1. The drive unit 1 is connected to the trans- 
is mission unit 2. The transmission unit 2 is arranged in an 
upper end region of a housing 25. The housing 25 is 
connected to a framework 24. 

[0035] The drive shaft 11 of the drive unit 1 is connect- 
ed to a belt wheel 1 2 of the transmission unit 2. The belt 

so wheel 1 2 drives a belt wheel 14 via an endless belt 13 
which may be a flexible toothed belt. The diameter of 

, . the belt wheel 12 is substantially smaller than the diam- 
eter of the belt wheel 14, allowing a reduction in the 
speed of drive shaft 11. The belt wheel 14 is rotatably 

2S connected to a drive bush 15. A gear with gear wheels 
can also be used instead of a transmission unit 2 with 
belt drive. Other alternatives are also possible. A rod 
17a is transversely displaceable within the drive bush 
15 which is appropriately mounted. The translation 

30 movement of the rod 17a is achieved via a spindle drive 
3 having a spindle nut 16 which cooperates with the rod 
17a. At the end region of the rod 17a remole from the 
transmission unit 2 there is formed a guide member 18 
into which the rod 17a can be introduced. A rod 17b ad- 

ss joins the rod 17a. An insert 23 is provided In the transi- 
tion region between the rod 17a and the rod 17b. The 
insert 23 has pins 20 which project substantially perpen- 
dicularly to the axial direction of the rod 1 7a or 1 7b and 
engage in slots 1 9 in the guide member 1 B. This ensures 

40 that the rod 17a and 17b does not rotate. The rod 17b 
is connected to a plunger 4, The plunger 4 is releasably 
arranged on the rod 17b so it can be formed according 
to the rivets used. A stop member 22 is provided at the 
front end region of the rod 17b. Spring elements 21 are 

45 arranged between the stop member 22 and the insert 
23. The spring elements 21 are spring washers. The 
spring elements 21 are arranged in a tubular portion of 
the guide member 1 8. The guide member 1 8 is arranged 
so as to slide in the housing 25. Figure 2 shows the join* 

so ing device in a position in which the plunger 4 and the 
holding-down device 5 rest on the parts to be joined 7, 
8, the parts to be joined 7, 8 resting on the die 6. 
[0036] In a punch rivet connection formed by a 
grooved solid rivet, the rivet is pressed through the parts 

ss to be joined 7, B by the plunger 4 once the parts to be 
joined 7, 8 have been fixed between the die 6 and the 
holding down device 5. The rivet punches a hole in the 
parts to be joined 7, B during this procedure. 
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[0037] The holding-down device 5 and the plunger 4 
effect clinching which extends to point A of the curve in 
the force/displacement graph shown in Figure 3. The riv- 
et then punches a hole In the parts 7, B to be joined, this 
procedure taking place in the portion A - B. After punch- 
ing has taken place, the holding-down device presses 
against the parts to be joined 7, B. The holding-down 
device presses against the die such that the die-side 
part to be joined B flows Into the groove of the rivet owing 
to a corresponding design of the die 6, Thi6 portion of 
the process lies between points B - C. 
[0038] Regions in which the actual trend of the force 
or a characteristic corresponding to the force as a func- 
tion of the displacement can be compared with a desired 
trend are designated by V1 , V2 and V3 in Figure 3. The 
regions V1, V2 and V3 are significant for the quality of 
the punch rivet connection. However, the entire actual 
trend can also be compared with the desired trend in- 
stead of selected regions V1 , V2 or V3. A statement as 
to whether, for example, a solid rivet is arranged on the 
plunger-side part to be joined 7 with the correct orienta- 
tion can be obtained by comparison in the region VI. A 
statement about the clinch behaviour of the parts to be 
joined can also be derived. If the clinch behaviour dif- 
fers, it can be concluded that, for example, the plunger- 
side part to be joined consists of an incorrect material. 
[0039] A statement as to whether, for example, com- 
plete punching of the parts to be joined 7, B has occurred 
can be obtained by comparison in region V2. 
[0040] Comparison between the actual trend and the 
desired trend in region V3 provides a statement as to 
whether the materia! of the die-side part to be joined 8 
has flown Into an annular groove in a rivet, not shown. 
[0041] The trend of the force as a function of the dis- 
placement can be determined by the process according 
to the invention from the power consumption of the elec- 
tric motor drive 1 . 

[0042] Figure 4 Is a schematic view of a force/dis- 
placement graph of the type produced during a punch 
riveting procedure using a hollow rivet. The force/dis- 
placement graph shows that essentially four process 
portions can be detected in the punch rivet procedure 
using a hollow rivet. A first process portion which essen- 
tially corresponds to a clinching procedure can be seen 
up to point A. A second process portion which essen- 
tially corresponds to the cutting procedure can be seen 
between points A and D. During the cutting process, the 
plunger 4 and therefore also a rivet covers a relatively 
great displacement s. the force exerted by the plunger 
4 on the rivet being relatively constant. 
[0043] Once the rivet has cut through the plunger-side 
part to be joined 7, the rivet is spread in the die 6 as the 
force of the plunger 4 Increases. This portion of the proc- 
ess Is located between points D - E of the force/displace- 
ment graph according to Figure 4. The die-side part to 
be joined 8 is deformed by the die 6 during this proce- 
dure. 

[0044] If the force exerted on the rivet by the plunger 



4 is sustained, the rivet is compressed. The compres- 
sion process is shown in portion E - F in Figure 4. If the 
head of the punch rivet lies in the plane of the plunger- 
side part to be joined 7, the punch rivet connection is 

s produced. 

[0045] The force/displacement trend can be deter- 
mined from the process data. With a known force/dis- 
placement trend which serves as a reference trend, the 
quality of a punch connection can be determined by 

10 means of the actual trend of the force as a function of 
the displacement. 

[0046] Figure 4 shows regions H1 - H4 In which the 
actual trend of the force as a f unction of the displace- 
ment is checked with a desired trend. The regions H1 - 

is H4 are selected at the significant transition points of the 
process steps, as described hereinbefore. A quality 
statement about the punch rivet connection can there- 
fore be obtained. The entire actual trend can also be 
checked with a desired trend rather than individual re- 

so gione H1 - H4, the desired trend forming a band within 
whose limits the actual trend is to lie. 



Claims 

25 

1. Process for forming a punch rivet connection in 
which a plunger (4) and a holding-down device (5) 
are driven by a transmission unit (2) which converts 
a rotational movement of an electrically powered 

30 drive unit (1) into a translation movement of the 
plunger {4) and/or of the holding-down device (5). 

2. Process according to claim 1 , in which the speed of 
the drive unit <1) Is variable. 

35 

3. Process according to claim 1 or claim 2, in which 
the plunger (4) and/or the holding-<town device (5) 
are initially moved at high speed so as to rest on the 
parts to be joined and the plunger (4) and/or the 

40 holding-down device (5) then optionally moved at a 
lower speed. 

4. Process according to one of claims 1 to 3, during 
which the plunger (4) and/or the holding-down de- 

45 vice (5) can be moved from a predeterminable rest 
position. 

5. Process according to one of claims 1 to 4, in which 
the process data are determined during a punch riv- 

so Gting procedure. 

6. Process according to one of claims 1 to 5, in which 
a displacement of the plunger (4) and/or the hold- 
ing-down device (5) is determined during a punch 

55 riveting procedure. 

7. Process according to one of claims 1 to 6, in which 
a force exerted by the plunger (4) and/or the hold- 
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ing-down d vice (5) is determined on parts to be 
joined (7, B) during a punch riveting process. 

6. Process according to on of claims 1 to 7, in which 
the power consumption of th drive unit (1 ) is deter- 
mined during a punch riveting process. 

9. Process according to on© of claims 1 to B, in which 
a torque of the drive unit (1 ) and/or of the transmis- 
sion unit (2) 16 determined during a punch riveting 
procedure. 

10. Process according 1o one of claims 5 to 9, in which 
a force or a characteristic corresponding to the force 
■of the plunger (4) and/or of the holding-down device 
(5) as a function of the displacement of the plunger 
(4) and/or the holding-down device (S) is measured 
during a joining procedure and an actual trend de- 
termined and the actual trend compared with a de- 
sired trend and a signal triggered when the deter- 
mined actual trend differs from the desired trend by 
a predetermined limit value in at least one predeter- 
mined region. 

11. Process according to claim 10, in which a compar- 
ison between the actual trend and the desired trend 
takes place at least in a region (V1, H1) in which 
clinching effected on the parts to be joined by the 
force of the plunger (4) acting on a rivet essentially 
takes place and a rivet penetrates into the plunger- 
side part to be joined (7). 

12. Process according to claim 10 or 11, in which the 
actual trend is compared with the desired trend at 
Iea6t in a region (V2) in which punching of the parts 
to be joined (7, 8) is essentially effected by the force 
of the plunger (4) acting on a rivet, in particular a 
solid rivet, and the holding-down device (5) exerts 
a force on the plunger-side part to be Joined (7). 

13. Process according to claim 10 or 11 , in which the 
actual trend is compared with the desired trend at 
least in a region (H2) in which a rivet, in particular 
a hollow rivet, penetrates the plunger-side part to 
be joined (7) owing to the force of the plunger (4) 
and a closing head Ig formed on the rivet. 

14. Process according to claim 10 or 11 or 13, in which 
the actual trend is compared with the desired trend 
at Iea6t in a region (H3) in which a closing head is 
essentially formed on a rivet, in particular a hollow 
rivet, and the rivet is compressed. 



PatentansprOche 

1 . Vert ahren zum Formen einer Stanznletverbindung, 
bei dem eln Stempel (4) und elne Niederhaltevor- 
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richtung (5)durch elne Kraftubertragungseinheit (2) 
angetrieben wird, die die Drehbewegung einer elek- 
trisch gespeisten Antriebseinheit (1 ) in elne Trans- 
iationsbewegung des Stempels (4) und/oder der 
Niederhaltevorrichtung (5) umwandelt. 

Verfahren nach Anspruch 1 , bei dem die Geschwin- ^ 
digkeit der Antriebseinheit (1 ) veranderllch ist. 

Verfahren nach Anspruch 1 oder Anspruch 2, bei 
der der Stempel (4) und/oder die Niederhaltevor- 
richtung (5) anfanglich mlt hoher Geschwindigkelt 
bewegt werden, bis sie auf den zusammenzuf Qgen- 
den Teilen aufsitzen, und daB anschlieOend der 
Stempel (4) und/oder die Niederhaltevorrichtung 
(5) wahlweise mit einer geringeren Geschwindig- ^ 
keit bewegt werden. 

Verfahren nach einem der AnsprOche 1 bis 3, bei 
dessen Durchf Ohrung der Stempel (4) und/oder die 
Niederhaltevorrichtung (5) von einer vorbestimm- (f- 
baren Ruheposition aus bewegt werden konnen. . 

Verfahren nach einem der AnsprOche 1 bis 4, bei 
dem die Verfahrensdaten wahrend einer Stanzver- 
nietungsprozedur bestimmt werden. 

Verfahren nach einem der AnsprOche 1 bis 5, bei 
dem die Verschiebung des Stempels (4) und/oder 
der Niederhaltevorrichtung (6) wahrend einer 
Stanzvemietungsprozedur bestimmt wird. 

Verfahren nach einem der Anspruche 1 bis 6, bei 
dem die auf den Stempel (4) und/oder die Nieder- i P ?f^ 
haltevorrichtung (5) ausgeubte Kraft auf die zusam- 
menzuf Ogenden Teile (7, 8) wahrend des Stan zver- 
nietungsprozesses bestimmt wird. 

Verfahren nach einem der AnsprOche i bis 7, bei 
dem der Energieverbrauch der Antriebseinheit (1) 
wahrend des Stanzvemietungsprozesses bestimmt 
wird. 



Verfahren nach einem der Ansprflche 1 bis 8, bei ^ / 
dem das Drehmoment der Antriebseinheit (1) und/ ~ 

oder der Kraftubertragungseinheit (2) wahrend ei- ff<. i^J 

ner Stanzvemietungsprozedur bestimmt wird. ^ 



Verfahren nach einem der AnsprOche 5 bis 9, bei 
dem eine Kraft oder eine Charakterietik entspre- 
chend der Kraft des Stempels (4) und/oder der Nie- 
derhaltevorrichtung (5) als Funktton der Verschie- 
bung des Stempels (4) und/oder der Niederhaltevo- 
richtung (5) wahrend der Verbindungsprozedur ge- 
messen und eine tatsachliche Tendenz bestimmt 
wird, und die ermittelte tatsachliche Tendenz mit ei- 
ner gewunschten Tendenz verglichen wird, und ein 
Signal ausgelost wird, wenn die bestimmte tatsach- 



11 EP 0 893 179 B1 12 



liche Tendenz sich von der gewunschten Tendenz 
um einen vorbeslimmtBn Grenzwert in rnindestens 
einem vorbestimmten Bereich unterscheidet. 

11. Verfahrennach Anspruch 10, bei dem der Verglelch £ 
zwischen der tats&chlichen Tendenz und der ge- 
wunschten Tendenz rnindestens in einem Bereich 
(V1, HI) stattfindet, In welchem das Klinschen auf 
den zusamrnenzufOgenden Teiten im wesentlichen 
durch die Kraft des auf den Niet einwirkenden io 
Stempels (4) stattfindet, und der Niet in das anzu- 
fugende, 6tempelseitige Tell (7) eindringt. 

12. Verfahren nach Anspruch 10 oder 11, bei dem die 
tatsachliche Tendenz mit der gewQnschten Ten- ' 5 
denz zumindest in einem Bereich (V2) verglichen 
wird, in welchem das Stanzen der zusammenzulu- 
genden Teiie (7, 6) Im wesentlichen durch die Kraft 
des auf den Niet, insbesondere einen massiven 
Niet, des Stempels (4) bewirkt wird, und die Nieder- 
haltevorrichtung (5) eine Kraft auf das anzufOgen- 

. . de, stempelseitige Teil (7) ausObt. 

13. Verfahren nach Anspruch 10 oder 11, bei dem die 
tatsachliche Tendenz mit der gewunschten Ten- 
denz zumindest in einem Bereich (H2) verglichen 
wird, in welchem der Niet, insbesondere ein Hohl- 
nlet, in das anzufOgende, stempelseitlge Tell (7) 
aufgrund der Kraft des Stempels (4) eindringt und 
ein Schlie(3kopf auf darn Niet geformt wird. 

14. Verfahren nach Anspruch 10 oder 11 oder 13. bei 
dem die tatsachliche Tendenz mit der gewQnschten 
Tendenz zumindest in einem Bereich (H3) vergli- 
chen wird, in welchem der SchlieGkopf im wesent- 3S 
lichen auf dem Niet, Insbesondere einem Hohlnlet, 
geformt wird und der Niet zusammengedruckt wird. 



Revendicatlons 

1. Procede pour former une connexion par rivet poin- 
connant dans lequel un piston (4) et un dispositif de 
maintien (5) sont entrailnes par une unite de trans- 
mission (2) qui convertit un mouvement rotatif cfune * s 
unite d'entratnement actionnee electrlquement (1) 

en un mouvement de translation du piston (4) et/ou 
du dispositif de maintien (5). 

2. Procede selon la revendication 1 ( dans lequel la vi- *° 
tesse de 1'unite d'entraTnement (1 ) est variable. 

3. Procede* selon la revendication 1 ou 2, dans lequel 
le piston (4) et/ou le dispositif de maintien (5) sonl 
deplaces Initiatement k Vitesse elevee pour venir en $ s 
appui sur les pieces ou parties a relier et dans lequel 

le piston (4) et/ou le dispositif de maintien (5) sont 
deplaces ensulte facultativement k une Vitesse plus 



basse. 

4. Procede selon I'une quelconque des revendicatlons 
1 a 3, lors duquel le piston (4) et/ou le dispositif de 
maintien (5) peuvent dtre deplaces a partir d'une 
position d'appui pouvant fltre predeterminee. 

5. Proce*d6 selon Tune quelconque des revendications 
1 a 4, dans lequel les donnees de procede sont de- 
terminers lors d'un'processus de rivetage par poin- 
connement. 

6. Procede selon I'uhe quelconque des revendications 
1 k 5, dans lequel un d6placement du piston (4) et/ 
ou du dispositif de maintien (5) est determine lors 
d'un processus de rivetage par poinconnement. 

7. Procede selon Tune quelconque des revendications 
1 a 6, dans lequel une foroe exercee par le piston 
(4) et/ou le dispositif de maintien (5) est determinee 
sur des parties a relier (7, B) lors d'un procede de 
rivetage par poinconnement. ( 

ProcedS selon Tune quelconque des revendications 
1 a 7, dans lequel la consommation d'energie de 
I'unite d'entratnement (1) est determinee lors d'un 
processus de rivetage par poinconnement. 

Procede selon Pune quelconque des revendications 
1 k 8, dans lequel un couple de I' unite" d'entraTne- 
ment (1 ) et/ou de I' unite de transmission (2) est de- 
termine lors d'un processus de rivetage par poin- 
connement. 

10. Procede selon I'une quelconque des revindications 
5 a 9, dans lequel une force ou une caracterlstique 
correspondent k la force du piston (4) et/ou du dis- 
positif de maintien (5) en fonction du deplacement 
du piston (4) et/ou du dispositif de maintien (5) est 
mesuree lore d'un processus de liaison et une ten- 
dance reelle est determinee, et la tendance reelle 
est comparee avec une tendance voulue, el un si- 
gnal est declench6 lorsque la tendance reelle de- 
terminee differe de la tendance voulue d'une valeur 
limite predeterminee dans au moins une zone pre- 
determinee. 

1 1 . ProcedS selon la revendication 1 0, dans lequel une 
comparaison entre la tendance reelie et la tendance 
voulue a lieu au moins dane une zone (VI , H1 ) dans 
laquelle le rivetage effectud sur les parties a relier 
par la force du piston (4) agissant sur un rivet a es- 
sentiellement lieu, et un rivet penetre dans la partle 
a relier situee c6te piston (7). 

12. Procede selon la revendication 10 ou 11, dans le- 
quel la tendance reelle est comparee a la tendance 
voulue au moins dans une zone (V2) dans laquelle 
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le poin9onnement des parties a relier (7 ( 8) est es- 
sentiellement effectue par la force du piston (4) 
aglssant sur un rivet, en particulier un rivet pleln, et 
le dispositif de maintien (5) exerce une f rce sur la 
partie a relier situSe cfite piston (7). 5 ■ 

13. Procede selon la revendicati n 10 ou 11, dans le- 
quel la tendance resile est compares a la tendance 
voulueau moins dans une zone (H2) dans laquelle 

un rivet, en particulier un rivet creux, penetre la par- w 
tie a relier situee c6te piston (7) du fait de la force 
du piston (4) et une tete de fermeture est formee 
sur le rivet. 

14. Proc6d6 selon \a revendication 10 ou 11 ou 1 3, dans is 
lequel la tendance reelle est compares a la tendan- 
ce voulue au moins dans une zone (H3) dans la- 
quelle une tete de termeture est formee essentiel- 
lement sur.un rivet, en particulier un rivet creux, et 

le rivet est comprint. *° 
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